Suppression of immunoreactive macrophages in atheromatous lesions of rabbits by clodronate.
Bisphosphonates inhibit the development of experimental atherosclerosis and decrease the intima-media thickness of human carotid artery. Since arterial macrophages have a key role in atherogenesis, we studied whether clodronate, an antiatherogenic bisphosphonate, will suppress the appearance of macrophages generated by atheromatous process in the rabbit aorta. The atherosclerosis was caused in rabbits by means of a high-cholesterol (1%) diet, and the animals were treated simultaneously with saline (n = 11) or 25 mg/kg of clodronate disodium (n= 12) intravenously twice a week for 6 to 12 weeks. The cholesterol diet for 6 weeks caused no visible atheromatous plaques in the aorta, but feeding for 6 more weeks produced progressively atheromatous lesions. Immunohistochemistry with specific antimacrophage antibody showed an intensive accumulation of macrophages in the subendothelial layer of the aorta in cholesterol-fed rabbits treated with saline or clodronate for 6 weeks. In the aorta of rabbits treated with cholesterol diet + saline for 12 weeks, the area of immunoreactive macrophages extended from the internal elastic lamina up to the luminal surface of the aorta. However, far less immunoreactive macrophages were present in the atheromatous regions of the aorta of rabbits medicated with clodronate for 12 weeks; in the clodronate-treated animals the macrophages were located closer to the luminal surface of the aorta than in controls on saline. No atheromatous lesions and macrophages appeared in the aorta of rabbits on standard diet (n = 7). The results suggest that clodronate suppresses the appearance of cholesterol-phagocyting macrophages in arterial walls during atherogenesis.